Reply to “comment on ‘poisson schemes for Hamiltonian systems on poisson manifolds’”  by Zhu, W.-J. & Qin, M.-Z.
Pergamon 
Computers Math. Applie. Vol. 29, No. 7, p. 1, 1995 
Copyright©1995 Elsevier Science Ltd 
Printed in Great Britain. All rights reserved 
0898-1221/95 $9.50 + 0.00 
0898-1221 (95)00012-7 
Rep ly  to "Comment  on 'Po isson Schemes  for 
Hami l ton ian  Systems on Po isson  Man i fo lds ' "  
W.-J. ZHU 
Department of Computer Science, University of Minnesota 
Minneapolis, MN 55455-0159, U.S.A. 
M.-Z. QIN 
State Key Laboratory of Scientific and Engineering Computing 
Institute of Computational Mathematics, Chinese Academy of Sciences 
Beijing 100080, P.R. China 
(Received December 1994; accepted January 1995) 
In McLachlan's recent comment [1] on our paper [2], the author pointed out that the symplectic 
Runge-Kutta methods are all Poisson schemes for Hamiltonian systems on Poisson manifolds. 
However, what we want to say here is that the RK method A o ~j, o A -1 derived from a linear 
transformation of variables in the map ¢ f  of [1] cannot preserve the original symplectic structure 
on the Poisson manifold, which means that RK methods are not equivalent under linear maps 
only. 
Just as what was stated by the author of [1], for a vector field f ( z )  on Poisson manifold R n 
with symplectic structure w, an RK method generates a map ~f  : R n ~ R n corresponding to 
the just mentioned vector field and satisfies: 
A o ~f  o A - I  = @AofoA-1, (i) 
where A is a linear map. This does mean that RK methods are equivariant under linear maps. 
However, since the coordinates are changed now by the linear map A, and hence, the symplectic 
structure is changed to A'w,  what the new RK method, which is corresponding to the map of the 
left side of (1), can preserve is the induced symplectic structure A*w and not the original one w, 
if we assume that the right side of (1), corresponding to the original RK method, is a Poisson 
method. 
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